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Background:  The Affordable Care Act, an aging population, and the increased burden of caring 
for the chronically ill are factors that have resulted in a significantly increased demand on 
primary care.  This has prompted the strategy to utilize advanced practice providers (APPs) to 
supplement primary care physicians.  Due to the inconsistency of a defined national model and 
measurement system, the impact of APP utilization in healthcare is not clear.   
Purpose:  The purpose of this project was to examine the use of APPs in primary care.   
The study involved a review of the current utilization of APPs, an evaluation of the impact of 
existing APP models, and a comparison of productivity and clinical measures between APPs and 
physician provider group colleagues.  The outcomes of interest were ED use, readmission, 
productivity, pneumococcal vaccination compliance, influenza vaccination compliance and 
HgbA1c. 
Methods:  This descriptive, correlational study encompassed evaluation of the use of APP skills 
on select outcomes among and within the population served. The setting of this study was a 
primary care practice environment.  
Results:  Findings related to APP practice patterns, practice and individual resources and clinical 
outcomes did not demonstrate statistical significance.  The comparison of outcomes between 
APPs and physician provider group demonstrated positive performance of the APP group when 
evaluating HgbA1c management, emergency department visits and hospital wide readmissions.  
Conclusions:  In order to maximize APP utilization, there is continued opportunity to allocate 
additional support such as social workers, pharmacists and behavioral health professionals.  
Continued promotion of APP utilization to top of license and associated fiscal and clinical 
outcomes studies will promote optimal patient outcomes. 
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Impact of Advanced Practice Providers (APP) Care Models and Outcomes in Primary Care 
The reform of our healthcare system through the Affordable Care Act, an aging 
population, and an increase in the number of patients with chronic illnesses are factors that have 
resulted in a significant increased demand on primary care (Peterson et al., 2012).  This has 
prompted a strategy to utilize advanced practice providers (APPs) to supplement primary care 
physicians (Madler & Helland, 2017).  Due to the inconsistency of a defined national model and 
measurement system, there is no current understanding of the impact of this strategy.  Within the 
Norton Healthcare (NHC) system, there is no objective method to determine the adequacy and 
efficacy of the use of APPs in the Norton Medical Group (NMG) primary care environment.   
According to Bodenheimer and Pham (2010), by 2025 there will be a shortfall of 35,000 
to 45,000 primary care providers in the U.S.  This projected shortage is all the more significant 
given that 81% increased demand for primary care is a result of the number of elderly and 
overall growth of the American population as reported by the Health Resource and Services 
Administration (Madler & Hellend, 2017).  When considering the needs of this population, the 
emphasis of wellness and preventative care is warranted for both insured and uninsured patients.  
The introduction of shared savings programs has promoted innovation and prompted a need for a 
strong primary care focus to effectively manage patient populations. 
Nationally, various strategies have been enacted to meet workforce needs that provide 
primary healthcare.  Among other factors, the reduced number of medical students entering 
primary care residency over the last decade has prompted the use of other providers (Jeffe, 
Whelan, & Andriole, 2010).  The residency decline was identified well before healthcare reform 
and has only worsened with the enactment of the ACA.  This has prompted the described 





recommendation and efforts to utilize APPs to supplement primary care physicians (Madler & 
Helland, 2017). 
Establishing the preferred APP model(s) within primary care will allow for effective 
recruitment, drive patient experience and improved patient outcomes, and respond to the 
changing needs of the primary care patient.  The continued burden on primary care will be aided 
through an effective standardized deployment of APPs to optimize patient experience and 
outcomes. Advanced practice providers (APPs) in NMG’s primary care practices were the focus 
of this study.  The clinical data of interest included ED utilization, readmission, productivity, 
pneumococcal vaccination, influenza vaccination and HgbA1c. 
The NHC nursing strategic plan has been designed to support professional development 
of 150 APPs by 2020 to meet patient and population needs in primary care.  Currently, there is 
scant research to demonstrate the impact of APPs on value outcomes (Institute of Medicine of 
the National Academies, 2011).  NMG’s primary care practices do not currently utilize a 
standardized APP model. Within NHC, there is no objective method to determine the adequacy 
and efficacy of the existing use of APPs in the NMG primary care environment.  In addition, no 
effective measurement system exists to demonstrate quality, safety, service and fiscal value 
outcomes related to care provided by primary care APPs.  Because of the existing APPs and 
those who will be entering the APP workforce in NMG, a standardized approach and 
measurement system is crucial. 
In this study, the principal investigator evaluated two existing APP models being utilized 
within NMG, which are described below: 
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 “Provider” will be referred to as “Primary.”  Primary is defined as an independent 
APP who has a designated or attributed patient population.  The salary of this APP is 
based upon collections and work within a volume based RVU productivity system. 
 “Access” is defined as an independent APP that sees patients on behalf of physicians 
in the practice with no attributed patient panel.  The APP will function in this role for 
the first two years of practice and may build a patient panel as patients are seen to 
access care and select the APP as their provider.  This APP is not working under a 
volume based RVU productivity system and is salaried.  
Background 
In 2011, in their report The Future of Nursing, the Institute of Medicine (IOM) 
recommended that scope of practice barriers should be lifted to allow APPs to practice to the full 
extent of their education and training (Institute of Medicine of the National Academies, 2011).  
This prompted an increase in the use of APPs within the primary care setting.  Recent statistics 
from the Agency for Healthcare Quality and Research (2012) demonstrated that APPs comprise 
20% of the primary care workforce (Poghosyan & Aiken, 2015). 
The opportunity to utilize and optimize APPs to address the workforce has numerous 
implications for primary care.  By filling primary care shortages, the APPs can provide primary 
care to vulnerable populations, aid in chronic disease management within patient centered 
medical homes, and possibly participate in telehealth (Newhouse et al., 2012).  
The optimization of ambulatory APPs to the fullest scope of their legal practice has 
continued opportunity.  Despite efforts in the most recent five years, the Assessing Progress on 
the Institute of Medicine Report (2015) illustrates that progress has been made to remove  
 





barriers to practice and care, but continued work is required.  Although the report describes 
strides in expanding the scope of practice for APPs, not all states have made equal 
advancements.  Currently 21 states have full practice and prescriptive authority with eight being 
added since the onset of the campaign for action launched in 2010.  Kentucky was cited as one of 
seventeen states with reduced ability of APPs in at least one element of practice, and the 
presence of a regulated collaborative agreement (Altman, Stith, Butler & Shern, 2015). 
When considering the use of APPs within primary care, the activities and commensurate 
panel sizes of APPs are an important consideration.  There is no known evidence that specifies 
the most appropriate APP panel sizes in primary care.  In one study, the range of patients seen 
daily was 9 to 15, and panel size was reported to be 500 to 1000 (Martin-Misener et al., 2016).  
This is the only study available that mentions panel size, so it is unknown whether this panel size 
is optimal.  Patient characteristics such as age, gender, socioeconomic status and health 
conditions are factors that affect panel size.  The APP’s years of experience can be a factor, as 
well as practice characteristics.  The resources available to the practice as well as the APP, 
number of exam rooms and practice location are additional considerations (Martin-Misener et al., 
2016).  In order to drive the necessary structural changes, the APP strategy needs to ensure 
value-added practice of the APP.  There are key factors that need to be incorporated to aid in 
cultural change and adoption.  Conducting an inventory of APP practice, assessing APP 
activities, establishing appropriate structures and developing APP integration metrics can drive 
and effective APP strategy.  The use of data to drive decisions facilitates the process of 
comparing local, regional and national practice (Anen & McElroy, 2017). 
An effective organizational structure for primary care requires an effective inter-
professional practice (IPP).  Better access, improved safety, cost effectiveness, and patient and 
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provider satisfaction are all associated with collaborative interdisciplinary teams (Institute of 
Medicine, 2001).  Some key concepts related to APPs in primary care include communication, 
collaboration, and clarity of role and responsibilities (Tubbesing & Chen, 2015).  Despite 
ongoing clarity provided at the state level, APP roles still vary, even within organizations 
(Laurent et al., 2009).  Organizational structures, relationships between providers, and 
relationships between APPs and organizational leaders all contribute to this variability.  There is 
no standardized national APP model and measurement system, which makes evaluating the 
impact of this strategy a challenge. 
The resource utilization and associated cost of what/who has not been conclusively 
demonstrated and recommended for further study (Lovink et al., 2017; Martin-Misener et al., 
2015; Swan et al., 2015).  Attention is now being directed to productivity and optimizing APP 
roles.  Productivity within primary care is measured through patient panel size, length of patient 
appointment times, and number of daily patient visits.  The decision to promote APPs to take 
responsibility as primary care providers requires support to be independent in practice to have 
their own patient care panels (Poghosyan, Liu, & Norful, 2016).  The development of efficient 
systems to measure productivity, panel size, and associated outcomes of care are essential to 
optimize APPs.  This will be a key element in supporting the primary care infrastructure (Martin-
Misener et al., 2016). 
Researchers have compared physicians and APPs with regard to quality, safety, patient 
satisfaction and cost and have demonstrated that APPs achieve equivalent or better patient 
satisfaction and clinical outcomes when compared to physicians (Lovink et al., 2017; Martin-
Misener et al., 2015; Swan et al., 2015).  It is important to note that variation in results exist.  





Factors such as age, patient population, chronic patient conditions, and comorbidities can affect 
comparatives studies.    
It remains a challenge to determine the best method to analyze the cost of care associated 
with using APPs.  Based on the results of a systematic review, Fraser and Melillo (2018) 
suggested that APPs could reduce healthcare costs, but they did not examine any cost savings for 
the patient.  Ongoing public education and communication will advance the awareness of the 
equivalent outcomes that APPs provide.   
Purpose 
The purpose of this project was to examine the use of APPs in primary care to obtain 
information needed by the system to develop a plan to meet the demanding and evolving needs 
of patients.  The study involves a review of current APP practice, evaluation of the impact of 
existing APP models, and recommendations of the measures of success that will be incorporated 
into operations to drive value-based care (Martin-Misener et al., 2015).  Specifically, the 
outcomes of interest will be ED utilization, readmission, productivity, pneumococcal 
vaccination, influenza vaccination, and HgbA1c.  
The baseline evaluation of the current APP models will address the following questions:  
1. What are the characteristics within the practice of APPs that are “primary” and “access” 
roles within the primary care environment?   
2. How do ED utilization, all cause hospital-wide readmission rates, and productivity 
compare to national benchmarks and organizational goals between patients cared for by 
primary APPs and access APPs?  
8 
 
3. How do the clinical measures of Hgba1c, influenza vaccination, and pneumococcal 
vaccination compare to national benchmarks and organizational goals between patients 
cared for by provider APPs and access APPs? 
4. How do ED utilization, all cause hospital-wide readmission rates, and productivity 
compare to national benchmarks and organizational goals between patients cared for by 
APPs and physician provider group? 
5. How do the clinical measures of Hgba1c, influenza vaccination, and pneumococcal 
vaccination compare to national benchmarks and organizational goals between patients 
cared for by APPs and physician provider group? 
Methods 
Design 
This descriptive, correlational study encompassed evaluation of the use of APP skills and 
the impact of working at top of APP’s license as defined by the Kentucky Board of Nursing on 
select outcomes among and within the population served.  
Setting 
The setting of this study was the NMG which is a division of NHC.  NHC is a not-for-
profit organization comprised of five large hospitals, 13 Norton Immediate Care Centers and 190 
physician practice locations.  NMG is a multispecialty medical group comprised of 190 
physician practices.  Within the total practice environment, there are 28 primary care locations in 
the Louisville metro and surrounding counties including southern Indiana.  In 2016, there were 
1.8 million completed patient visits with 485,000 completed visits occurring within the primary 
care practice environment.  The mission of NHC is to provide quality healthcare to all those who 
serve in a manner that responds to the needs of our communities and honors our faith heritage.  





The vision of NHC is to be the region’s strongest, most comprehensive, and most preferred 
health care organization, setting the standard for quality and caring.  Norton’s extensive reach 
includes caring for neonatal, pediatric, adult, and geriatric populations across the community. 
Procedures and sample 
Data for this study were obtained via three means: survey data were collected via a 
REDCap internet survey, practice-level outcomes data were obtained via the electronic health 
record and productivity was obtained via existing medical group reporting mechanisms.  
REDcap assigns a unique identifier to each respondent to ensure participant anonymity.  Upon 
receiving IRB approval, the electronic survey was disseminated to APPs via invitation to their 
Norton Healthcare email address in January, 2018.  Eligible participants were all primary care 
setting APPs operating in primary or access models.  There were no exclusions noted for this 
study. 
Data were attributed to the provider’s patients within their panel.  A patient that visited a 
provider during the last 18 months was considered a part of the provider’s panel.  If the patient 
had seen multiple primary care physicians, the panel was attributed to the primary care physician 
listed in the electronic health record EPIC.  Otherwise the patient was attributed to the primary 
care physician with whom the patient had the most visits.  “Panel size” was considered the total 
number of patients attributed to the provider.  
Measures 
Survey items assessed demographics of the APP, resources available to the APP and 
typical practice patterns. Participants were asked to estimate the amount of time they spent doing 
a variety of activities (i.e., diagnosis, coordination, history/physicals, patient education, 
management of acute conditions, management of chronic conditions, preventative screening, 
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counseling, patient care rounding, personal professional development and administrative 
meetings).  For each item, response options included 0 to 10%, 11 to 20%, 21 to 30%, 31 to 
40%, 41 to 50%, 51 to 60%, 61 to 70%, 71 to 80%, 81 to 90% and 91 to 100%.  Refer to 
Appendix 3 for a copy of the survey instrument used in the study. 
The quality and productivity data for all advanced practice providers and physician 
provider groups in primary care were obtained from the Norton Healthcare Clinical Information 
Analysis and Decision Support Services.  The average number of chronic conditions per patient, 
patient panel size, emergency department utilization, readmission, productivity, pneumococcal 
vaccination compliance rate, influenza vaccination compliance rate and average HgbA1c among 
patients were obtained from the EPIC system with patient information blinded and aggregated. 
Approval for this study was obtained through the University of Kentucky Institutional 
Review Board (IRB) as well as through the Norton Healthcare Office of Research and 
Administration (NHORA).  
Data Analysis 
Descriptive statistics, including frequency distributions or means and standard deviations, 
were used to describe APP demographic characteristics.  Comparisons between access and 
primary APPs were conducted using the independent sample t-tests for continuous variables, or 
the chi-square test of association (Fisher’s exact test, as appropriate), for categorical variables.  
The Mann-Whitney U-test was used to compare groups on surveys items following an ordinal 
response set.  Linear regression was used to assess differences in ED visits and readmission rates 
among access and primary APPs, controlling for the average number of patient comorbid 
conditions.  All analysis was conducted using SPSS version 22; an [alpha] level of .05 was used 
for statistical significance throughout.  






APP Survey - APP Characteristics 
 Twenty-nine (17 access and 12 primary) of 50 APPs completed the survey equating to a 
58% participation rate.  The majority of the APPs were female (93%).  The majority of providers 
were Caucasian (83%) and between 28 and 49 years old (79%).  Approximately two-thirds of the 
APPs were masters-prepared (66%). The majority of providers had less than 10 years of 
experience as an RN (62%) and less than seven years of experience as a provider (80%).  See 
Table 2 for APP characteristics detail.   
 There was no significant difference in time spent by the access and primary APPs in 
direct patient care (Range: 10 to 30%) and administrative tasks (Range: 70 to 90%).  The average 
age of patients cared for by the APP group was 41 to 60 and reported comorbidities averaged 
below two per patient (1.92 to 1.94).  The current panel size among the access APPs was evenly 
distributed across 200 panel increments, ranging from 0 to 800 patients.  Among the primary 
providers, 66% had panels exceeding 400 patients.  The time per day that the collaborating or 
supervising physician was on site ranged from less than 25% to greater than 75%.   For both the 
access and primary APP, the occurrence of collaborating or supervising MD presence was less 
than 25 percent each week (33.1% for primary and 47.1% for access.  Half of the APPs reported 
their collaborating or supervising MD to be physically present in the practice 75 percent of the 
time each week.  All APPs had prescriptive privileges; access APPs (70.6%) and primary APPs 
(58.3%) had privileges for scheduled drugs (see Table 3).   
APP Survey – Individual Support, Practice Support and Scope of Practice 
 There was no difference in the resources available to access and primary providers at the 
practice or individual level (see Table 4).  Overall, the majority of APPs had schedulers (76%), a 
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licensed practical nurse (86%), and a registered nurse (52%).  All providers had a medical 
assistant and less than half had a diabetes educator.  None of the APPs had a receptionist or 
registered nurse, and only one reported having a triage nurse.  Less than one-third had a nurse 
navigator (35%) and only 3% had a registered nurse. 
 There was no difference in the work activities completed by the access and primary APPs 
(see Table 5).  With regard to patient care rounding, access and primary APPs reported that this 
was not applicable to their practice.  Professional personal development and administrative 
meetings comprised less than 20% for the majority of the APPs.  The remaining categories 
showed a varied distribution between access and primary providers.   
APP Productivity 
There was a significant difference in productivity (see Table 6) between access 
(M=67.3%; SD=0.24) and primary providers (M=119%; SD=0.33) (p < .001).  APP and provider 
productivity did not demonstrate a significant difference (see Table 7). 
Patient Results & Outcomes 
 There was a significant difference in panel size between access (M=1373; SD=390) and 
primary providers (M=664; SD=574) (see Table 6); primary providers had significantly more 
patients compared to access providers (p < .001).  Additionally, there was statistical significance 
in the APP and physician provider group panel sizes (M=961; SD=589) vs (M=1522; SD=748), 
respectively (p=.001; see Table 7).    
 When evaluating immunization compliance to national guidelines of patients cared for by 
both groups, there was no statistical significance between the access and primary APPs.  The 
compliance between APPs and physician provider group demonstrated statistical significance for 





pneumococcal (M=77%; SD=9.2) vs (M=81%; SD=14.9), respectively (p=.041) and influenza 
(M=50%; SD 15.3) vs (M=64%; SD = 18.9), respectively (p<.001; see Table 6 and 7). 
The emergency department visits per provider were statistically significant between 
access and primary APPs (M=193.90; SD=144) vs (M=299.62; SD=1860), respectively 
(p=.029).  A linear regression analysis normalizing chronic conditions between access and 
primary APPs demonstrated statistical significance (p=.0009; see Table 6).  Emergency 
department visits per provider were statistically significant between APPs and physician provider 
group (M=283; SD=170) vs (M=416; SD=292), respectively (p<.001).  The same linear 
regression analysis normalizing chronic conditions demonstrated statistical significance 
(p=.0001; see Table 7).  
The readmission rate percentages were not statistically significant between access and 
primary APPs when evaluating average number of chronic conditions (p= .448), and regression 
analysis normalizing chronic conditions was conducted (p=.3443).  When evaluating readmission 
rate percentages per provider, between APPs and physician provider group there was statistical 
significance (M=10%; SD=.06) vs (M=12.6%; SD=.066), respectively (p=.020; see Table 7).  
The linear regression analysis normalizing chronic conditions demonstrated moderate statistical 
significance p=.062.   
Discussion 
 The evaluation of demographic characteristics of the overall APP group demonstrates an 
ongoing opportunity to diversify the gender, race and retention of APPs within the ambulatory 
space.  The years as a registered nurse prior to APP entry (62% with less than 9 years) and 
number of years as APP (55% with less than 3 years) demonstrated an opportunity to provide 
support around entry into practice as well as mentoring by other APPs and physician provider 
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group.  A structured post graduate transition into practice program for APPs could provide 
effective succession planning for new APPs by providing additional clinical knowledge, 
bolstering confidence and affording socialization to the practice and medical group (Taylor, 
Broyhill &  Burris, 2017).  This approach could proactively integrate new APPs and ensure 
retention of a vital workforce and promote camaraderie among team members. 
The use of APPs is an identified strategy to meet the demand of patients that require 
primary care.  This study demonstrated that clinical outcomes of the existing APP workforce 
were not different regardless of practice model (access versus primary roles).  The distribution of 
access versus primary APPs in the organization is reliant upon needs the leadership team 
assesses within primary care practices.  The practice support demonstrated no statistical 
significance between the access and provider APPs.  When considering support staff assigned to 
each individual APP, there were comparable resources for both the access and primary providers.  
The achievement of NHC’s National Committee for Quality Assurance (NCQA) Patient 
Centered Medical Home (PCMH) in 28 primary care practices contributed to standardized 
processes and care.  This certification demonstrates that NHC primary care settings provide 
team-based health care delivery.  The certification provides structure for comprehensive medical 
care coordinated by the primary care team and assist patients to obtain maximal health outcomes.  
The processes associated with this certification result in high quality care coordination, lower 
costs, improved patient safety and ensure effective communication with specialists and other 
providers in the medical neighborhood (NCQA Patient Centered Medical Home, 2017).  This 
business strategy within primary care provides a framework for standardized, evidence based 
care for all patients, regardless of provider type.  





The surveyed perspective of the scope of practice of the APP in primary care 
demonstrates that integral aspects of patient care are being carried out by both access and 
primary providers.  The fact that there was no statistical difference between the APP groups 
verifies that standardized processes have been established within the patient centered medical 
home.  A study evaluating APP workload pointed out that the increased need and time 
consumption associated with health promotion, teaching, support to enable self-management and 
system navigation has not been accounted for in many studies (Martin-Misener et al., 2016).  As 
patients are empowered to engage in optimizing health, the ongoing evaluation of time 
commitment associated with education, navigation and coordination is integral.   
The evaluation of practice between access and primary APPs and APPs and physician 
provider groups included process and outcome clinical measures.  At NHC, immunization 
compliance has been a large performance improvement initiative and has been integrated into the 
physician key performance indicator incentive program.  The organization is placing emphasis to 
model and align the APP program with physician measures where appropriate.  Continued efforts 
to standardize vaccination processes in the ambulatory and inpatient environments may improve 
rates and subsequent immunity.  
Regarding the management of diabetes, the primary care providers endorse the American 
Diabetes Association Standards of Medical Care in Diabetes Glycemic recommendations.  
Treatment goals for non-pregnant adults with diabetes: A1C <7%: goals in older adults with 
diabetes:  complex/intermediate- chronic co-existing illnesses or 2+ activity of daily living 
impaired= <8%: goals for healthy = <7.5%; and goals for very complex/poor health- limited life 
expectancy= <8.5%.  There was no stratification of the patients within this study.  The work of 
inter-professional task forces, inclusive of APPs, was demonstrated within these results; this 
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further validates the strength of the patient centered medical home.  This collaborative work has 
continued in other chronic disease conditions and associated processes throughout primary care.  
Examples of this include hypertension and hyperlipidemia management. 
The emergency department use and readmission rates were evaluated between access and 
primary APPs and APPs and physician provider group.  Additional analysis was performed to 
normalize chronic conditions through a regression analysis to determine statistical significance.  
The availability of a provider within the access model would indicate that immediate access to 
any provider within a primary care environment can address patient needs and avoid potential 
burden and cost through an emergency department visit.  
When considering readmission rates, the criteria from the Centers for Medicare and 
Medicaid Services were utilized for hospital wide readmissions.  The age, gender and 
socioeconomic status have been referenced as important factors that play a role in patient care 
management.  Through effective care coordination and access, a strong and recurrent pattern of 
statistical significance in a group of Medicare and Medicaid patients was reported (Oliver, 
Pennington, Revelle, & Rantz, 2014).  Current organizational efforts to ensure appropriate post 
discharge follow up in the medical home to aid in managing readmission rates played a key role.   
When considering the outcomes associated with APPs and physician provider group, 
patients with chronic conditions and associated complexity are present within the larger panel 
size of the physician provider group.  Similar to the evaluation of APP activities, there was no 
statistical significance between the productivity of the access and primary APPs.  As primary 
care needs continue to escalate along with pressure to perform and contain cost, the scope of 
practice of the APP will be vital to the health maintenance and optimization of outcomes.  When 
evaluating the use of APPs in primary care, the patient’s preference should not be dismissed in 





the discussion of APP productivity.  The current model of access APPs provides an opportunity 
for an APP to acclimate within a practice environment and build an independent patient panel.  
The community has a varied adoption of the use of APPs within primary care.  There is 
additional variation associated with patient preferences around initial visit, same day visit or 
ongoing care.  Our organizational goal is to provide positive human interactions.  It is important 
to recognize the patient perspective and the role that can be played investigating the costs and 
benefits of APP practice.  The broad adoption will require fiscal and outcome awareness to 
patients followed by organizational regulation and future legislation (Fraser & Melillo, 2018).  
Limitations 
 Several limitations were identified in the design of this study.  The clinical and financial 
data of the study were performed retrospectively and there is no way to verify reported results.  If 
information was entered into the electronic record incorrectly or if tests/care were performed 
outside of NHC, results could be inaccurate or absent, distorting the results of the APP and 
physician provider groups.  When evaluating the comparison between access and primary APPs, 
there was a base of patients within the access APP panel that could be permanent patients within 
that provider panel.  There was a limited ability to determine acuity of the groups as the patients 
were not able to be fully risk adjusted.  The number of chronic conditions was normalized to 
study ED visits and readmission rates between groups.  There should be continued evaluation of 
the operational definitions amongst compensation models that can impact the productivity of 
APP and physician provider groups.   
 The survey instrument was not a validated tool, and not all APPs completed the survey.  
The survey was completed by 29 (58%) of an overall base of 50 APPs.  Responder bias is 
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another limitation of voluntary self-reported surveys.  Notably, the panel sizes of the groups in 
total reflect 48,100 patients (APP) and 181,118 patients (physician provider group).   
Recommendations for Future Studies 
 Future studies should continue the evaluation of the use of APPs in primary care.  The 
transition of the APP in primary care as they enter and acclimate into practice is critical to the 
overall success in the practice environment.  When considering transition programming, it would 
be important to evaluate the impact both fiscally and culturally.  The development of criteria 
from access to primary care practice is warranted.  When category types are established, they can 
be further evaluated with expansion of health status, quality of life, patient satisfaction and 
clinical outcomes.  The economic evaluation of the utilization of APPs is imperative when 
considering cost of care for healthcare systems and patients.  There is future opportunity to study 
the impact of doctorate-prepared APPs as compared to masters-prepared APPs.    
Conclusion 
When considering the access and primary care APP models, findings related to APP 
practice patterns, practice and individual resources did not demonstrate statistical significance.  
The work of the patient center medical home is evident as resources supporting the primary care 
providers have expanded.  There is continued opportunity to allocate additional support such as 
social workers, pharmacists, behavioral health professionals and community health workers that 
will aid in primary care coordination.  There was statistical significance in productivity between 
the access and primary APPs as well as all APPs and physician provider group.  Clear definitions 
and measurement systems will allow for ongoing evaluation of continued use of the access 
providers for both APPs and physician provider group.    





When evaluating access and primary APP models, there was no statistical significance in 
vaccination compliance and readmissions.  There was statistical significance seen by the access 
APP group related to ED use and HgbA1c values.  When evaluating APP and physician provider 
groups, there was statistical significance seen in ED use, HgbA1c values and readmissions by the 
APPs and vaccination compliance by the physician provider group.  Continued study that 
considers risk adjustment, socioeconomic factors and comorbidities will be necessary as primary 
care models for all providers are evaluated.   
In order to accomplish accessibility for new and existing patients in primary care, it will 
be essential to maximize existing and planned resources.  The information gathered within this 
study can be utilized to delineate standardized provider roles and develop APP mentoring 
programs to empower APPs to function at the top of their license as soon as it is appropriate.  
The continued optimization of the electronic health record is integral to capture all patient 
clinical information for ambulatory payment and incentive programs.  The alignment of 
appropriate compensation models, including key performance incentive programs, will be critical 
to ensure that APP skill and expertise are contributing to optimal patient outcomes and cost of 





Provider Model Type 







Collections Provider 21 6 27 
Hourly Access 1 0 1 
Productivity Provider 0 98 98 
Salary Guaranteed Access 0 6 6 
Straight Salary Access 28 9 37 
Total  50 119 171 
 
Table 2 
APP Characteristics (n=29) 
Gender 
    Female 





   No response 
   28-39 
   40-49 
   50-59 






2 (6.9%)  
Race 
   Asian 
   Black or African American  
   White or Caucasian 






Highest Level of Education 
   Masters 




Number of years as provider 
   < 1 year 
   1-3 years 
   4-7 years 
   8-11 years 
   12-14 years 
   15-16 years 














   19-36 years 
   37 years  
0 
1 
Number of years as RN prior to becoming an APRN 
   0-3 years 
   4-9 years 
   10-15 years 
   16-20 years 







Number of years with collaborating/supervising MD 
   No Response 
   0-2 years 
   3-5 years 
   6-10 years 








   AANP 
   ACNP 
   ANCC 
   CCRN 
   FNP- C 
   NP-C 
   NR-CME 












Comparison of APP Professional Practice Characteristics 
 Overall 
APP  
Mean n (%) 
Access Provider 
(n=17) 
Mean or n (%) 
Primary Provider 
(n=12) 
Mean n (%) 
p 
Hours per day spent 
providing direct patient care 
   3-4 
   5-6 



















Hours  per day spent in 
administrative tasks 
   0-2 
   3-4 
   5-6 
   7-8 



























Number of patient referrals 
to specialist 
   1 
   2 



















Average number of co-




SD = .593 
 
Mean = 1.94 
SD = .574 
 
Mean= 1.92 
SD = .541 
 
.950 
Average patient panel age 
   18-40 
   41-60 















Current patient panel size  
*2 non-responses 
   0-200 
   201-400 
   401-600 
   601-800 



























Time per day collaborating 
or supervising MD on site 
   <25% 
   26-50% 
   51-75% 






















APP has prescriptive 
privileges 
   No  












APP has prescriptive 
privileges for scheduled 
drugs 
    No 




















Table 4  











 n (%) 
p 





Practice location includes 
Scheduler 
   No 
















Practice Location includes MA 
   No 












Practice Location includes LPN 
   No 












Practice Location includes  RN 
   No  












Practice Location includes 
Triage RN 
   No 















Practice Location includes  
Diabetes Educator 
   No 
















Practice Location includes  
Social Worker 
    No 
















Practice Location includes 
Pharmacist 
    No 















Support staff assigned to APP – 
MA 
    No  















Support staff assigned to APP – 
LPN 
    No  















Support staff assigned to APP – 
RN 
    No  















Support staff assigned to APP – 
Triage RN 
    No  



















2 (6.9%) 1 (5.9%) 1 (8.3%) 
Support staff assigned to APP – 
Nurse Navigator 
    No  


















APP- Scope of Practice Work Activities 






















  p 
Diagnosis 
   Access APP 




































Coordination     
   Access APP 





































   Access APP 





































   Access APP 




































Mgmt of Acute 
Condition 
   Access APP  


















































   Access APP 


















































   Access APP  

















































   Access APP 






































   Access APP 















































































   Access APP 


























   Access APP 


















































APP Model Comparison – Access APP versus Primary APP 







2017 Patient Panel Size 663.62 (390.21) 1373.76 (574.55) <.001  
2017 Average Number 
Chronic Conditions 
0.93 (0.24) 0.92 (0.29) .965  
Productivity % 67.3% (0.27) 119.0% (0.33) .000  
ED Visits /per provider 193.90 (144.77) 299.62 (186.39) .029 .0009 
Readmissions % 10.63% (0.08) 9.12% (0.06) .448 0.3443 
Average HgbA1c/Patients 
with HgbA1c Value 
6.12 (0.33) 6.39 (0.54) .029  
Pneumococcal Vaccination % 
compliant to national 
guideline 
76.49% (10.25%) 77.00 (7.83%) .848  
Influenza Vaccination % 
compliant to national 
guideline 
46.76% (16.56%) 54.76% (12.22%) .067  
*p = Linear regression analysis normalizing chronic conditions between access and 
primary APPs when evaluating emergency visits and readmission 
 
Table 7 








2017 Patient Panel Size 961.88 (589.16) 1522.03 (748.49) <.001  
2017 Average Number 
Chronic Conditions 
0.92 (0.26) 1.04 (0.24) .006  
Productivity % 89.0%(.39) 93.3% (.42) .534  
ED Visits /per provider 238.30 (170.10) 416.98 (292.60) <.001 .0001 
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Readmissions % 10.02% (.069) 12.65% (.066) .020 .062 
Average HgbA1c/Patients 
with HgbA1c Value 
6.23 (.44) 6.37 (.38) .043  
Pneumococcal Vaccination % 
compliant to national 
guideline 
76.71% (9.23%) 80.61% (14.95%) .041  
Influenza Vaccination % 
compliant to national 
guideline 
50.12% (15.28%) 63.86% (18.85%) <.001  
*p = Linear regression analysis normalizing chronic conditions between APPs and 
physician provider group when evaluating emergency visits and readmission 
  







Access APP – An APP that sees patients on behalf of physicians in the practice with no 
attributed patient panel.  The APP will function in this role for the first two years of practice and 
may build a patient panel as patients are seen to access care and select the APP as their provider.  
This APP is not working under a volume based RVU productivity system and is hourly or 
straight salaried.  
Access physician – A physician that may have a partial patient panel or see patients that need 
access to a provider and not necessarily in the physician’s panel.  This arrangement may be 
within the first year of the physician’s employment period.  The physician is not working under a 
volume based RVU productivity system and is guaranteed salary or straight salary. 
Average HgbA1c/patients with HgbA1c value – The glycated hemoglobin test and 
glycohemoglobin is a patient’s most recent average level of blood sugar value collected for the 
patient.  The primary care providers endorse the American Diabetes Association Standards of 
Medical Care in Diabetes Glycemic recommendations:  treatment goals for non-pregnant adults 
with diabetes: A1C <7%, goals in older adults with diabetes: complex/intermediate- chronic co-
existing illnesses or 2+ activity of daily living  impaired= <8%, goals for healthy = <7.5% and 
goals for very complex/poor health- limited life expectancy= <8.5%. 
Average number of chronic conditions – The number of chronic conditions documented by the 
provider within the electronic health record.  A patient is flagged for having a chronic condition 
when placed on one of the following registries in Epic (Diabetes, Obesity, Blood Pressure, 
Congestive Heart Failure, and Chronic Obstructive Pulmonary Disease).  The number of 
registries that the patient is placed in determines the number of chronic conditions.  An average 
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is then taken for each provider.  Some patients have a 0 value and are included in the average 
calculation.  
Collections provider model – Physicians that have a productivity based contract are paid based 
on a percentage of collections.  
Emergency department visits/ per provider – A visit by an attributed panel patient in an 
emergency department setting within the electronic health record.  The visits per provider is 
calculated by total number of visits per attributed provider. 
Hourly provider model – APPs are paid based off of an hourly salary rate determined by years 
of experience and number of hours that they work in a pay period   
Influenza vaccination percent – The percentage of attributed panel patients that have 
vaccination against influenza that meets inclusion criteria for vaccination and documented in the 
electronic health record 
Patient panel size – Panel size is defined as a patient that has had a visit in the last 18 months.  
If the patient has seen multiple primary care physicians, the panel is attributed to the primary 
care physician listed in Epic.  Otherwise the patient is attributed to the primary care physician 
that the patient has had the most visits with.  
Pneumococcal vaccination percent – The percentage of attributed panel patients that have 
vaccination to prevent pneumococcal disease that meets inclusion criteria for vaccination per the 
Center for Medicare and Medicaid Services and documented in the electronic health record 
Primary APP – An independent APP that has attributed patient population.  The APP works 
within a volume based RVU productivity system and salary is based upon collections. 
Primary physician – An independent physician that has attributed patient population.  The 
physician works within a volume based RVU productivity system. 





Productivity percent – The provider’s total billed wRVUs are compared to a national 60th 
percentile American Medical Group Association benchmark, weighted for the providers FTE 
value.  Productivity percentage displays how close to the benchmark the provider is performing.  
Productivity provider model – APPs that are paid based on a percentage of collections 
Readmission – The provider’s attributed panel patients, the percent of patients who returned 
within 30 days (hospital wide rate criteria per Center for Medicare and Medicaid Services 
standards).  Measure is calculation of the number of patients with the diagnosis of that measure 
condition who were readmitted to any hospital for any cause within 30 days of discharge with the 
principal diagnosis of the measure condition.  
Salary guaranteed provider model – Physicians are paid an hourly rate by a set number of 
hours / week or pay period  
Straight salary provider model – APPs that are paid an hourly rate by a set number of hours / 




Appendix 2  
Abbreviations 
Certifications 
AANP = American Association of Nurse Practitioner 
ACNP = Acute Care Nurse Practitioner 
ANCC = American Nurse Credentialing Center 
CCRN = CCRN is a registered trademark and affirming an RN or APRN meets the American 
Association of Critical-Care Nurses (AACN) eligibility requirements and has successfully passed 
certification test 
FNP-C = Family Nurse Practitioner (Certified by AANP) 
NP-C = Nurse Practitioner, Certified 
NR-CME = National Registry, Certified Medical Examiners 
OCN = Oncology Certified Nurse 
  






APP Primary Care Survey 
Confidential 
1) Define your gender:    (Select the response that best fits) 
  Female    Male    Transgender 
2) Document your age:    __________________________________ 
3) Which of the following best describes your race:  (Select the response that best fits) 
  American Indian or Alaskan Native   Asian 
  Black or African American    Native Hawaiian or other Pacific Islander 
  White or Caucasian     Hispanic/Latino 
  Not Hispanic / Latino     More than one race 
  Prefer not to answer 
4) Highest level of education obtained:  (Select the response that best fits) 
  Associate     Bachelors    Masters    Doctorate 
5) Are you: 
  APRN     PA      Not an APRN 
6) List number of years as a provider (If less than 1 year, enter 0):_________________ 
7) If an APRN, enter the number of years as practicing RN prior to becoming an APRN (If less 
than 1 year, enter 0):__________________________________ 
8) List number of years in practice with your collaborating or supervising MD: __________ 
9) List any certifications you have obtained: __________________________________ 
10) What best describes your practice setting:                                                                            
(Please respond based upon your primary role in the previous 12 months at NHC) 
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  Ambulatory   Immediate Care  Inpatient   Telehealth    Other 
11) If practice setting is other, please note: __________________________________          
(Please respond based upon your primary role in the previous 12 months at NHC) 
12) How many hours per day do you spend in clinical practice providing direct patient care:   
(Please respond based upon your primary role in the previous 12 months at NHC) 
  0-2    3-4    5-6    >7 
13) How many hours per day do you spend on administrative tasks using a computer:             
(Please respond based upon your primary role in the previous 12 months at NHC) 
  0-2    3-4    5-6    7-8    >8 
14) On average, how many patients do you see per day: _______________________________ 
(Please respond based upon your primary role in the previous 12 months at NHC) 
15) What is the average number of referrals per patient (ie. cardiology, neurology):             
(Please respond based upon your primary role in the previous 12 months at NHC) 
  1    2    3    4 
16) What is the average age of your patient panel:                                                                    
(Please respond based upon your primary role in the previous 12 months at NHC) 
  18-40    41-60    61 and older 
17) What is the average number of co-morbidities in your patient panel:                                 
(Please respond based upon your primary role in the previous 12 months at NHC) 
  0-2    3-5    >5 
18) What is your current patient panel size (panel size is defined as number of unique patients 
that you are the listed provider):                                                                                                     
(Please respond based upon your primary role in the previous 12 months at NHC) 
  0-200   201-400    401-600  601-800    >800 
19) What is your average number of days each month that you have after hours call 
responsibility:  __________________________________                                                        
(Please respond based upon your primary role in the previous 12 months at NHC) 





20) What is your average number of hours each month basis that you have after hours call 
responsibility: __________________________________                                                       
(Please respond based upon your primary role in the previous 12 months at NHC) 
21) What is your average number of days each month that you have weekend hour coverage 
responsibility: __________________________________                                                       
(Please respond based upon your primary role in the previous 12 months at NHC) 
22) On average, how much time per day is your collaborating or supervising physician on site: 
(Please respond based upon your primary role in the previous 12 months at NHC) 
  < 25%    26-50%    51-75%    >76% 
23) Practice location includes the following team members (check all that apply):                         
(Please respond based upon your primary role in the previous 12 months at NHC) 
  Receptionist   Scheduler   MA    LPN     RN 
 Triage RN    Diabetes Educator    Nurse Navigator    Social Worker 
  Pharmacist 
24) Support staff that are assigned to you (check all that apply):                                                    
(Please respond based upon your primary role in the previous 12 months at NHC) 
 MA    LPN            RN   Triage RN    Nurse Navigator           
25) Do you have prescriptive privileges:                                                                                   
(Please respond based upon your primary role in the previous 12 months at NHC) 
  Yes     No 
26) Do you have prescriptive privileges for scheduled drugs:                                                   
(Please respond based upon your primary role in the previous 12 months at NHC) 
  Yes     No 
27) Are you included in the regular practice meetings with the physicians in your practice? 
(Please respond based upon your primary role in the previous 12 months at NHC) 


























Diagnosis            
Coordination of Care            
History / Physicals            
Patient Education            
Mgmt of Acute Conditions 
(including direction to staff 
for pts) 
           
Mgmt of Chronic 
Conditions (including 
direction to staff for pts) 
           
Preventative Screening            
Counseling            
Patient Care Rounding            
Personal Professional 
Development 
           
Administrative Time –Spent 
in Meetings 
           
 
  






APP Primary Care Survey Codebook 
# 




Field Attributes (Field Type, Validation, 
Choices, Calculations, etc.) 
Instrument:  APP Primary Care Survey (app_primary_care_survey) 
1 record_id Record ID text 
2 gender Define your gender: 






Custom alignment: LV 
3 age Document your age: text 
Custom alignment: LV 
4 race Which of the following best describes your 
race: 
Select the response that best fits 
radio 
1 American Indian or Alaskan Native 
2 Asian 
3 Black or African American 
5 Native Hawaiian or other Pacific 
Islander 
6 White or Caucasian 
7 Hispanic/Latino 
8 Not Hispanic / Latino 
9 More than one race 
10 Prefer not to answer 
 
Custom alignment: LV 
5 education Highest level of education obtained: 







Custom alignment: LV 
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6 aprn_status Are you: radio 
1 APRN 
2 PA 
3 Not an APRN 
 
Custom alignment: LV 
7 provider_yrs List number of years as a provider (If less 
than 1 year, enter 0): 
text 
Custom alignment: LV 
8 rn_years If an APRN, enter the number of years as 
practicing RN prior to becoming an APRN 
(If less than 1 year, enter 0): 
text 
Custom alignment: LV 
9 collaborating_yrs List number of years in practice with your 
collaborating or supervising MD: 
text 
Custom alignment: LV 
10 certifications List any certifications you have obtained: text 
Custom alignment: LV 
11 prac_setting What best describes your practice setting: 
Please respond based upon your primary role in 
the previous 12 months at NHC 
checkbox 
1 prac_setting___1 Ambulatory 
2 prac_setting___2 Immediate Care 
3 prac_setting___3 Inpatient 
4 prac_setting___4 Telehealth 
5 prac_setting___5 Other 
 
Custom alignment: LV 
12 prac_set_other If practice setting is other, please note: 
Please respond based upon your primary role in 
the previous 12 months at NHC 
text 
Custom alignment: LV 
13 clinical_prac_hrs How many hours per day do you spend in 
clinical practice providing direct patient 
care: 
Please respond based upon your primary role in 







Custom alignment: LV 
14 admin_hrs How many hours per day do you spend on 
administrative tasks using a computer: 
Please respond based upon your primary role in 













Custom alignment: LV 
15 avg_pts_day On average, how many patients do you 
see per day: 
Please respond based upon your primary role in 
the previous 12 months at NHC 
text 
Custom alignment: LV 
16 avg_referrals_pt What is the average number of referrals 
per patient (ie. cardiology, neurology): 
Please respond based upon your primary role in 







Custom alignment: LV 
17 avg_age_panel What is the average age of your patient 
panel: 
Please respond based upon your primary role in 




3 61 and older 
 
Custom alignment: LV 
18 avg_comorbid What is the average number of co-
morbidities in your patient panel: 
Please respond based upon your primary role in 






Custom alignment: LV 
19 pt_panel_size What is your current patient panel size 
(panel size is defined as number of unique 
patients that you are the listed provider): 
Please respond based upon your primary role in 








Custom alignment: LV 
20 avg_afterhrs_days What is your average number of days 
each month that you have after hours call 
responsibility: 
Please respond based upon your primary role in 
the previous 12 months at NHC 
text 





What is your average number of hours 
each month basis that you have after 
hours call responsibility: 
Please respond based upon your primary role in 
the previous 12 months at NHC 
text 
Custom alignment: LV 
22 avg_weekend_day
s 
What is your average number of days 
each month that you have weekend hour 
coverage responsibility: 
Please respond based upon your primary role in 
the previous 12 months at NHC 
text 
Custom alignment: LV 
23 time_collab_on_sit
e 
On average, how much time per day is 
your collaborating or supervising physician 
on site: 
Please respond based upon your primary role in 
the previous 12 months at NHC 
radio 





Custom alignment: LV 
24 prac_team_mem Practice location includes the following 
team members (check all that apply): 
Please respond based upon your primary role in 
the previous 12 months at NHC 
checkbox 
1 prac_team_mem___1 Receptionist 
2 prac_team_mem___2 Scheduler 
3 prac_team_mem___3 MA 
4 prac_team_mem___4 LPN 
5 prac_team_mem___5 RN 
6 prac_team_mem___6 Triage RN 
7 prac_team_mem___7 Diabetes 
Educator 
8 prac_team_mem___8 Nurse 
Navigator 
9 prac_team_mem___9 Social 
Worker 
10 prac_team_mem___10 Pharmacist 
 
Custom alignment: LV 
25 support_staff_aprn Support staff that are assigned to you 
(check all that apply): 
Please respond based upon your primary role in 
the previous 12 months at NHC 
checkbox 
1 support_staff_aprn___1 MA 
2 support_staff_aprn___2 LPN 
3 support_staff_aprn___3 RN 
4 support_staff_aprn___4 Triage RN 





5 support_staff_aprn___5 Nurse 
Navigator 
 
Custom alignment: LV 
26 prescrip_priv Do you have prescriptive privileges: 
Please respond based upon your primary role in 





Custom alignment: LV 
27 prescrip_priv_sche
d_drugs 
Do you have prescriptive privileges for 
scheduled drugs: 
Please respond based upon your primary role in 





Custom alignment: LV 
28 reg_prac_mtgs Are you included in the regular practice 
meetings with the physicians in your 
practice: 
Please respond based upon your primary role in 





Custom alignment: LV 
29 dx Section Header: During the last year, select the 
option which best describes time spent performing 





























































33 mgmt_acute Management of Acute Conditions 














34 mgmt_chronic Management of Chronic Conditions 
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